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The Global Positioning System (GPS) is sensitive to radio signal
path delays induced by the atmosphere. That part of the delay duc to
atmospheric water vapor (about 10% of the total) can be separatcct
from the total delay if atmospheric surface pressure measurements
are available. This wet tropospheric path delay, estimated in the
vertical or zenith direction, can range from near z,cro in cxtrcmc]y
dry conditions up to about 50 cm in the most humid regions, with a
variability up to a fcw centimeters per hour. Onc centimeter of
prccipitable  water yields between 6 and 7 cm of zenith path delay,
depending on atmospheric temperature. If this tcmpcraturc is
known, prccipitablc water estimates accurate to 1 to 2 mm can bc
obtained, with hourly or better time rcso]ution.

Operational processing of data from a global network of GPS
stat ions has been ongoing at the Jet Propu] sion Laboratory (J l>l.)
since the summer of 1992. As a byproduct of the standard process-
ing procedure, optimized to yield precise GPS satellite orbits and
station locations, estimates of the zenith path delay at each GPS site
have been gcncratcd and archived. These path delay data provide a
potential source of nearly continuous estimates of precipitablc water
in the atmosthcrc  at over 30 GPS sites around the dobc. Thus, these
data could c~lablc studies of diurnal through seaso~al variability in
water vapor as a function of geography and regional climate, and
over time would aid in the study of climate change.

We have asscmb]cd  two-to-three year time series of path delay for
number of these global sites. We intercornparc  the GPS estimates
with those from other, independent techniques, where and when
availab]c.  We discuss the usc of surface meteorological and other
related data sets in the rccovcry  of the precipitab]c  water from the
nath dclav estimates. We examine the nowcr smctra  of several of

a

1. 1995 IUGG Meeting

2. 000015672 (A P F+’reedman)

3a, Adam P. F%xdman
MIS 238-332
Jet Propulsion Lab/Caltech
4800 Oak Grove Drive
Pasadena CA 91109

3b, ‘I’d: 818-354-9072

SC. l~AX:  818-393-6890

3d. E-mail: apf@logos.jpl.nasa. gov

4. IAIIS

5. 11 JW3

6. --

7. --

8. No

h)csc tin~~  series to illustrate the frcqu~ncy  bciavior  of water va])or
in different climatic regimes. We discuss possible uses of these data
in water vapor modclling  studies.


